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ANTIGEN BINDING PROTEINS TO
PROPROTEIN CONVERTASE SUBTILISIN
KEXIN TYPE 9 (PCSK9)

RELATED APPLICATIONS

This application is continuation of U.S. Non-Provisional
application Ser. No. 13/251,909 filed Oct. 3,2011, whichis a
divisional of U.S. Non-Provisional application Ser. No.
12/197,093, filed Aug. 22, 2008, now U.S. Pat. No. 8,030,457
which claims priority to U.S. Provisional Applications Ser.
No. 61/086,133, filed Aug. 4, 2008, Ser. No. 60/957,668, filed
Aug. 23,2007, Ser. No. 61/008,965, filed Dec. 21, 2007, and
Ser. No. 61/010,630, filed Jan. 9, 2008, each of which is
hereby incorporated by reference in its entire.

SEQUENCE LISTING AND TABLES IN
ELECTRONIC FORMAT

The present application is being filed along with a
Sequence Listing in electronic format. The Sequence Listing
is provided as a file entitled Sequence_Listing APMOL-
003D2.txt, created and last saved Sep. 30, 2011 which is
296,708 bytes in size, and replaced by a file entitled
APMOLO03C11REPLACEMENT.TXT created Mar. 7,
2014 and last modified May 7, 2014, which is 313,027 bytes
in size. The information in the electronic format of the
Sequence Listing is incorporated herein by reference in its
entirety. The present application is being filed along with a
collection of Tables in electronic format. The collection of
Tables is provided as a file entitled Table 35-1-4_APMOL-
003D2.txt, created and last saved on Sep. 30, 2011, which is
2,024,359 bytes in size. The information in the electronic
format of the collection of Tables is incorporated herein by
reference in its entirety.
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LDLR in the liver (Rashid et al., 2005). Additionally, various
human PCSK9 mutations that result in either increased or
decreased levels of plasma LDL have been identified (Ko-
towski etal., 2006; Zhao et al., 2006). PCSK9 has been shown
to directly interact with the LDLR protein, be endocytosed
along with the LDLR, and co-immunofiuoresce with the
LDLR throughout the endosomal pathway (Lagace et al.,
2006). Degradation of the LDLR by PCSK9 has not been
observed and the mechanism through which it lowers extra-
cellular LDLR protein levels is uncertain.

PCSKO is a prohormone-proprotein convertase in the sub-
tilisin (S8) family of serine proteases (Seidah et al., 2003).
Humans have nine prohormone-proprotein convertases that
can be divided between the S8A and S8B subfamilies (Raw-
lings et al., 2006). Furin, PC1/PC3, PC2, PACE4, PC4, PC5/
PC6 and PC7/PC8/LPC/SPC7 are classified in subfamily
S8B. Crystal and NMR structures of different domains from
mouse furin and PC1 reveal subtilisin-like pro- and catalytic
domains, and a P domain directly C-terminal to the catalytic
domain (Henrich et al., 2003; Tangrea et al., 2002). Based on
the amino acid sequence similarity within this subfamily, all
seven members are predicted to have similar structures (Hen-
rich et al., 2005). SKI-1/SIP and PCSK9 are classified in
subfamily S8A. Sequence comparisons with these proteins
also suggest the presence of subtilisin-like pro- and catalytic
domains (Sakai et al., 1998; Seidah et al., 2003; Seidah et al.,
1999). In these proteins the amino acid sequence C-terminal
to the catalytic domain is more variable and does not suggest
the presence of a P domain.

Prohormone-proprotein convertases are expressed as
zymogens and they mature through a multi step process. The
function of the pro-domain in this process is two-fold. The
pro-domain first acts as a chaperone and is required for proper
folding of the catalytic domain (Ikemura et al., 1987). Once
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FIELD OF THE INVENTION

The present invention relates to antigen binding proteins
that bind to proprotein convertase subtilisin kexin type 9
(PCSK9) and methods of using and making the antigen bind-
ing proteins.

BACKGROUND OF VARIOUS EMBODIMENTS

Proprotein convertase subtilisin kexin type 9 (PCSK9) is a
serine protease involved in regulating the levels of the low
density lipoprotein receptor (LDLR) protein (Horton et al.,
2007; Seidah and Prat, 2007). In vitro experiments have
shown that adding PCSK9 to HepG2 cells lowers the levels of
cell surface LDLR (Benjannet et al., 2004; Lagace et al.,
2006; Maxwell et al., 2005; Park et al., 2004). Experiments
with mice have shown that increasing PCSK9 protein levels
decreases levels of LDLR protein in the liver (Benjannet et
al., 2004; Lagaceetal., 2006; Maxwell etal., 2005; Park et al.,
2004), while PCSK9 knockout mice have increased levels of
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the catalytic domain is folded, autocatalysis occurs between
the pro-domain and catalytic domain. Following this initial
cleavage reaction, the pro-domain remains bound to the cata-
Iytic domain where it then acts as an inhibitor of catalytic
activity (Fu et al., 2000). When conditions are correct, matu-
ration proceeds with a second autocatalytic event at a site
within the pro-domain (Anderson et al., 1997). After this
second cleavage event occurs the pro-domain and catalytic
domain dissociate, giving rise to an active protease.
Autocatalysis of the PCSK9 zymogen occurs between
GIn152 and Ser153 (VFAQISIP) (Naureckiene et al., 2003),
and has been shown to be required for its secretion from cells
(Seidah et al., 2003). A second autocatalytic event at a site
within PCSK9’s pro-domain has not been observed. Purified
PCSKO9 is made up of two species that can be separated by
non-reducing SDS-PAGE; the pro-domain at 17 Kd, and the
catalytic plus C-terminal domains at 65 Kd. PCSK9 has not
been isolated without its inhibitory pro-domain, and mea-
surements of PCSK9’s catalytic activity have been variable
(Naureckiene et al., 2003; Seidah et al., 2003).



